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Claims 

[d] l.A frequency divider dividing an original clock into a 
target clock with a frequency factor M being a positive 
odd number, the frequency divider comprising: 
a front set circuit comprising: 

a first clock generator with a clock input end connected 
to a trigger clock having a frequency the same as that of 
the original clock and a trigger phase; and 
a first logic gate with a first input end connected to an 
output end of the first clock generator, and a second in- 
put end connected to a signal input end of the first clock 
generator; 

a middle set circuit comprising: 
a second clock generator with a clock input end con- 
nected to the trigger clock; and 

M-l serially connected first sets of clock generators with 
a clock input end of each first set of clock generators 
connected to the trigger clock, a signal input end of the 
immediately previous clock generator within the M-l 
first sets of clock generators connected to an output end 
of the first logic gate in the front set circuit, and an out- 
put end of the last clock generator within the M-l first 
sets of clock generators connected to a signal input end 



of the second clock generator in the middle set circuit; 
and 

a rear set circuit comprising: 

a third clock generator with a clock input end connected 
to the trigger clock, and a signal input end connected to 
an output end of the second clock generator in the mid- 
dle set circuit; and 

a second logic gate with a first input end connected to 
an output end of the third clock generator in the rear set 
circuit, a second input end connected to the output end 
of the second clock generator in the middle set circuit, 
and an output end for outputting the target clock. 

[c2] 2. The frequency divider of claim 1, wherein the first 

clock generator in the front set circuit, the second clock 
generator in the middle set circuit, and the M-l first sets 
of clock generators are rising-edge-triggered clock gen- 
erators, and the third clock generator in the rear set of 
circuit is a falling-edge-triggered clock generator. 

[c3] 3.The frequency divider of claim 1, wherein the first 

clock generator in the front set circuit, the second clock 
generator in the middle set circuit, and the M-l first sets 
of clock generators are falling-edge-triggered clock 
generators, and the third clock generator in the rear set 
of circuit is a rising-edge-triggered clock generator. 



[c4] 4. The frequency divider of claim 1, wherein the trigger 
phase is 0 degrees, which means the trigger clock is the 
same as the original clock. 

[c5] 5. The frequency divider of claim 4, wherein the first 

clock generator in the front set circuit, the second clock 
generator in the middle set circuit, and the third clock 
generator in the rear set of circuit are initially-set-low 
clock generators, and the M-l first sets of clock genera- 
tors are initially-set-high clock generators. 

[c6] 6. The frequency divider of claim 1, wherein the first 

logic gate is a NOR gate, and the second logic gate is an 
OR gate. 

[c7] 7. a non-integer frequency divider for dividing an origi- 
nal clock to form a target clock such that the frequency 
of the original clock is the frequency of the target clock 
divided n.5 times, the non-integer frequency divider 
comprising: 

a phase shifter for generating a first clock and a second 
clock according to the original clock; 
a first dividing circuit receiving the first clock and gener- 
ating a first target clock in cooperation with a first front 
set circuit, a first middle set circuit and a first rear set 
circuit connected serially in sequence inside, wherein the 
first front set circuit comprises a first clock generator 



and a first logic gate, the first middle set circuit com- 
prises a second clock generator, k serially connected 
first sets of clock generators in which k >0, and n-k -1 
serially connected second sets of clock generators in 

which n-k -1>0 and in which k is determined accord- 
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ing to n and a trigger phase of the first clock, and the 
first rear set circuit comprises a third clock generator 
and a second logic gate; 

a second dividing circuit receiving the second clock and 
generating a second target clock in cooperation with a 
second front set circuit, a second middle set circuit and a 
second rear set circuit connected serially in sequence in- 
side, wherein the second front set circuit comprises a 
fourth clock generator and a third logic gate, the second 
middle set circuit comprises a fifth clock generator, k 
serially connected third sets of clock generators in which 
k >0, and n-k -1 serially connected fourth sets of clock 
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generators in which n-k -1>0 and in which k is deter- 
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mined according to n and a trigger phase of the second 
clock, and the second rear set circuit comprises a sixth 
clock generator and a fourth logic gate; and 
a synthesizing circuit outputting the target clock accord- 
ing to the first target clock and the second target clock. 



8. The non-integer frequency divider of claim 7, wherein 
the first clock generator, the second clock generator, the 



k serially connected first sets of clock generators, and 
the n-k -1 serially connected second sets of clock gen- 
erators are rising-edge-triggered clock generators, and 
the third clock generator is a falling-edge-triggered 
clock generator. 

[c9] 9. The non-integer frequency divider of claim 7, wherein 
the first clock generator, the second clock generator, the 
k serially connected first sets of clock generators, and 
the n-k -1 serially connected second sets of clock gen- 
erators are falling-edge-triggered clock generators, and 
the third clock generator is a rising-edge-triggered 
clock generator. 

[do] io. The non-integer frequency divider of claim 7, 

wherein the fourth clock generator, the fifth clock gener- 
ator, the k serially connected third sets of clock genera- 
tors, and the n-k -1 serially connected fourth sets of 
clock generators are rising-edge-triggered clock gener- 
ators, and the sixth clock generator is a falling- 
edge-triggered clock generator. 

[cH] 11. The non-integer frequency divider of claim 7, 

wherein the fourth clock generator, the fifth clock gener- 
ator, the k serially connected third sets of clock genera- 
tors, and the n-k -1 serially connected fourth sets of 
clock generators are falling-edge-triggered clock gener- 



ators, and the sixth clock generator is a rising 
edge-triggered clock generator. 



[c12] 12. The non-integer frequency divider of claim 7, 

wherein a clock input end of the second clock generator 
in the first middle set circuit is connected to the first 
clock, a clock input end of each of the k serially con- 
nected first sets of clock generators is connected to the 
first clock, an output end of the last clock generator in 
the k first sets of clock generators is connected to a 
signal input end of the second clock generator, a clock 
input end of each of the n-k -1 serially connected sec- 
ond sets of clock generators is connected to the first 
clock, a signal input end of the immediately previous one 
of the second sets of clock generators is connected to an 
output end of the first logic gate, and an output end of 
the last one of the second sets of clock generators is 
connected to a signal input end of the most previous one 
of the k first sets of clock generators. 

[d3] 13. The non-integer frequency divider of claim 12, 

wherein the second clock generator and the k serially 
connected first sets of clock generators are initially- 
set-low clock generators, and the n-k -1 serially con- 
nected second sets of clock generators are initially- 
set-high clock generators. 



[d4] 14. The non-integer frequency divider of claim 7, 

wherein a clock input end of the fifth clock generator in 
the second middle set circuit is connected to the second 
clock, a clock input end of each of the k serially con- 
nected third sets of clock generators is connected to the 
second clock, an output end of the last clock generator 
in the k^ third sets of clock generators is connected to a 
signal input end of the fifth clock generator, a clock in- 
put end of each of the n-k -1 serially connected fourth 
sets of clock generators is connected to the second 
clock, a signal input end of the most previous one of the 
fourth sets of clock generators is connected to an output 
end of the third logic gate, and an output end of the last 
one of the fourth sets of clock generators is connected 
to a signal input end of the immediately previous one of 
the k 2 third sets of clock generators. 

[d5] 15. The non-integer frequency divider of claim 14, 

wherein the fifth clock generator and the k^ serially con- 
nected third sets of clock generators are initially-set-low 
clock generators, and the n-k -1 serially connected 
fourth sets of clock generators are initially-set-high 
clock generators. 



[C16] 



16. The non-integer frequency divider of claim 7, 
wherein the synthesizing circuit comprises an XOR gate 



[d7] 17. The non-integer frequency divider of claim 7, 

wherein a clock input end of the first clock generator in 
the first front set circuit is connected to the first clock, 
the first logic gate is a NOR gate with a first input end 
connected to an output end of the first clock generator 
and a second input end connected to a signal input end 
of the first clock generator, a clock input end of the third 
clock generator in the first rear set circuit is connected 
to the first clock, a signal input end of the third clock 
generator in the first rear set circuit is connected to an 
output end of the second clock generator in the first 
middle set circuit, the second logic gate is an OR gate 
with a first input end connected to an output end of the 
third clock generator and a second input end connected 
to an output end of the second clock generator in the 
first middle set circuit, and the output end generates the 
first target clock. 

[d8] 18. The non-integer frequency divider of claim 7, 

wherein a clock input end of the fourth clock generator 
in the second front set circuit is connected to the second 
clock, the third logic gate is a NOR gate with a first input 
end connected to an output end of the fourth clock gen- 
erator and a second input end connected to a signal in- 
put end of the fourth clock generator, a clock input end 
of the sixth clock generator in the second rear set circuit 



is connected to the second clock, a signal input end of 
the sixth clock generator in the second rear set circuit is 
connected to an output end of the fifth clock generator 
in the second middle set circuit, the fourth logic gate is 
an OR gate with a first input end connected to an output 
end of the sixth clock generator and a second input end 
connected to an output end of the fifth clock generator 
in the second middle set circuit, and the output end 
generates the first target clock. 

[d9] 19. a method for designing a frequency divider to divide 
an original clock to form a target clock with a dividing 
factor being a positive odd number comprising: 
selecting a trigger phase corresponding to the original 
clock according to the dividing factor; 
if a positive dividing circuit is selected, determining the 
initial status of a plurality of clock generators of the pos- 
itive dividing circuit, in order to generate the target clock 
by the trigger phase and a waveform with the same fre- 
quency as the original clock according to the dividing 
factor; and 

if a negative dividing circuit is selected, modifying the 
trigger phase into a modified trigger phase, and deter- 
mining the initial status of a plurality of clock generators 
of the negative dividing circuit, in order to generate the 
target clock by the modified trigger phase and a wave- 



form with the same frequency as the original clock ac- 
cording to the dividing factor and the modified trigger 
phase. 

[c20] 20. The method of claim 19, wherein the trigger phase 
and the modified trigger phase are between 0 to 360 de- 
grees. 

[c21] 21. A method for designing a non-integer frequency di- 
vider to divide an original clock to form a target clock 
such that the original clock is the target clock divided by 
n.5, the method comprising: 
determining a dividing factor to be n.5*2; 
generating a first trigger phase and a second trigger 
phase corresponding to the original clock according to 
the dividing factor; 

selecting a positive dividing circuit or a negative dividing 
circuit by the first trigger phase and the dividing factor, 
and determining the initial status of a plurality of clock 
generators of the positive dividing circuit or the negative 
dividing circuit in order to generate a first target clock; 
selecting a positive dividing circuit or a negative dividing 
circuit by the second trigger phase and the dividing fac- 
tor, and determining the initial status of a plurality of 
clock generators of the positive dividing circuit or the 
negative dividing circuit in order to generate a second 
target clock; and 



generating the target clock according to the first target 
clock and the second target clock. 



